Background: Requests for physician-assisted death (PAD) in patients with cognitive impairment are complex and require careful consideration. Of particular difficulty is determination of whether the request is voluntary and well considered. Results: Euthanasia and physicianassisted suicide (PAS) are both legal in The Netherlands, Luxemburg, Colombia, and Canada. Euthanasia is legal in Belgium, while PAS is legal in Switzerland and Oregon, Washington, Montana, Vermont, and California (USA). Upon a PAD request, evaluation of the capacity to consent medical treatment is relevant for the decision-making process, while evaluation of testamentary capacity is appropriate before an advance euthanasia directive is written. Anosognosia assessment throughout the Alzheimer's disease continuum provides essential and relevant information regarding the voluntary and well-considered nature of the PAD request; meanwhile, early assessment of hypernosognosia or subjective cognitive decline assists in formulation of a clinical prognosis. Furthermore, the assessment of physical and psychological suffering should incorporate verbal and nonverbal cues as well as consideration of the psychosocial factors that might affect due care criteria. Conclusion: The clinical approach to a PAD request should consider the legal framework and the decision-making capacity, assess memory deficit awareness and the perception of suffering, and evaluate mental competency when considered pertinent.
Introduction

Alzheimer's Disease Continuum
The research and clinical consensus suggest division of the cognitive decline continuum in Alzheimer's disease (AD) into the following 3 stages: preclinical, prodromal, and clinical (i.e., mild, moderate, and severe) [1] . Mild cognitive impairment (MCI) is the transitional cognitive state between normal aging and mild dementia [2] . Of particular interest is amnestic MCI (aMCI) due to its emphasis on memory loss. Lastly, AD is a progressive cerebral disease defined by a clinical component and a pathological component. Clinically AD involves anterograde memory impairment and deficits in one or several of the following cognitive domains: language, visuospatial ability, praxis, and executive functioning [3] .
Traditionally, the clinical approach to the diagnosis of dementia consists of the following 2 phases: (1) recognition of dementia symptoms with a syndromic diagnosis, followed by (2) determination of its cause or etiology [4] . While an important percentage of MCI patients remain stable for years or even revert to normal, patients with MCI, particularly aMCI, have a higher risk of progressing to AD [5] . The diagnostic criteria for aMCI are the following: (1) memory loss complaints (corroborated by an informant), (2) memory impairment for age and education, (3) preserved general cognitive function, (4) ability to perform daily life activities, and (5) absence of dementia [2, 5, 6] . Clinically, AD involves anterograde memory impairment and deficits in one or several cognitive domains. The National Institute on Aging (NIA) and the Alzheimer's Association (AA) revised criteria for AD propose criteria for allcause dementia or core clinical criteria for dementia and criteria for AD dementia [7] . The terminology proposed by the NIA-AA for classification of AD patients is: "probable AD dementia," "possible AD dementia," and "probable or possible AD dementia with evidence of the AD pathophysiological process" [7] . The first 2 designations are intended for all clinical settings, while the third designation is used for research purposes only [7] . For detailed clinical classification criteria, the reader is referred to the to the NIA-AA diagnostic criteria for preclinical stages of AD [1] , for MCI [5] , and for dementia [7] .
Awareness of Memory Deficits: Anosognosia and Hypernosognosia
Anosognosia is unawareness or denial of a neurological deficit [8] . Impaired selfawareness alludes to a partial loss of knowledge; correspondingly, anosognosia involves a complete loss of knowledge of one's impaired neurological or neuropsychological functions [9] . Anosognosia incidence and prevalence have been reported to vary widely across dementia populations. Anosognosia for activities of daily living (ADL) deficits can be present from an early stage of AD dementia and it has a reported frequency between 20 and 80%, and it varies greatly due to the use of diverse diagnostic methods, sampling bias (i.e., community vs. memory clinic samples), and the use of heterogeneous sample sizes [10] . Patients with mild or moderate AD have a reported anosognosia incidence between 21 and 38% and a prevalence between 24.2 and 71.0% [11] [12] [13] . Cross-cultural assessment of the differences in unawareness of memory deficits in a large community-based study has shown regional differences in the frequency of anosognosia (i.e., 81.2% in India, 72.0% in Latin America, and 63.5% in China) [14] .
Hypernosognosia is a condition of heightened awareness of memory changes that precede objective cognitive deficits [15] . Clinically heightened awareness of changes in cognition should be assessed to evaluate subjective cognitive decline (SCD). The Subjective Cognitive Decline Initiative (SCD-I) criteria are: (1) subjective decline in memory, rather than other domains of cognition; (2) onset within the last 5 years; (3) age at onset older than or equal to 60 years; (4) concerns associated with SCD; and (5) report of subjective inferior performance versus peers [16] . While hypernosognosia and SCD focus on the heightened perception of memory deficits, their clinical significance and prognostic value differ. Although SCD in preclinical AD is probably variable and expressed heterogeneously, it may represent the first manifestation of AD [16, 17] . SCD has been associated with progression to MCI, with annual conversion rates of 18.6% for patients who fulfill SCD-I criteria, 5.6% for patients with selfreported cognitive complaints not fulfilling SCD-I criteria (i.e., hypernosognosia), and 4.9% for cognitively intact individuals without memory complaints [18] . Although SCD alone is not a specific symptom of preclinical AD, low cognitive awareness may represent a preceding form of anosognosia and could potentially serve as an AD preclinical indicator as it precedes structural brain changes and impaired cognitive tests scores [19] .
Perception of Physical and Psychological Suffering in Physician-Assisted Death Requests
Voluntary active euthanasia and physician-assisted suicide (PAS) are both legal in The Netherlands, Luxemburg, Colombia, and Canada. While euthanasia is the only legal form of physician-assisted death (PAD) in Belgium, PAS is the only legal form of PAD in Switzerland and Oregon, Washington, Montana, Vermont, and California (USA). The legal outlook in relation to PAD in Latin America is contrasting. Although PAD has been decriminalized in Colombia for over 2 decades, it is rarely performed or reported; meanwhile, other countries like Mexico are in the process of reforming their policies regarding PAD. For a global perspective regarding the legal framework, we refer the reader to the online supplementary Appendix (for all online suppl. material, see www.karger.com/doi/10.1159/000500183).
Unbearable suffering is one of the due care criteria when assessing the request for PAD in Belgium and The Netherlands. Clinical determination of unbearable suffering in a patient with dementia who may no longer be able to communicate is a complex topic. The topic of what "unbearable suffering" is and what the ethical implications in PAD requests are is a current controversy that is being addressed. For a discussion about bioethical concepts and philosophical arguments regarding PAD in patients with dementia, the authors refer the reader to the work by de Beaufort and van de Vathorst [20] for insight into the concepts of voluntariness and suffering. For clinicians assessing the condition of unbearable suffering, this evaluation should be centered on the physical and psychological aspects of the patient's suffering.
Objectives
The primary aim of this article is to provide a clinical approach for clinical decision making regarding PAD for patients with AD. In order to accomplish this objective, a reflection on the clinical approach for PAD will be presented. Three clinical aspects will be discussed: firstly, the clinical determination of loss of mental competence in the AD continuum; secondly, the clinical assessment of anosognosia and hypernosognosia; and, finally, the assessment of physical and psychological suffering. We contend that the physician addressing an end-of-life request must be aware of the legal status of the requested PAD option in his jurisdiction, and he or she must be able to determine the patient's mental competence; additionally, in order to make opportune end-of-life decisions, the physician needs to consider the patient's awareness of memory deficits and perception of physical or psychological suffering.
Clinical Approach for PAD in AD Continuum
Clinical Determination of Loss of Mental Competence in Dementia
In order for a request to be voluntary and well considered, the patient must be capable of making an informed decision. Dutch regional committees stipulate that the "(attending) physicians must be able to ascertain, or obtain confirmation that the patient is capable of informed consent" [21] . Furthermore, the committees state that patients with advanced dementia will rarely be capable of informed consent [21] . Although they are at times used interchangeably, the terms "capacity" and "competency" are related but distinct. Capacity may be defined as a threshold requirement for a person to make an autonomous decision [22] . While capacity refers to a clinical concept determined by a physician or health professional [22, 23] , competency alludes to the ability of an individual to make decisions and is assessed by a legal professional [22, 24] . However, the term capacity is currently utilized by the legal profession, and hence the term capacity is suitable for both clinical and legal application [22] . The authors refer the reader to the work by Moye et al. [22] for a historical and evolutionary perspective of the term capacity in legal and clinical practice.
Evaluation of treatment consent capacity is relevant to the decision-making process regarding a PAD request, while evaluation of testamentary capacity is appropriate if the patient desires to redact an advance euthanasia directive (AED). Clinical assessment of competency should include a detailed and comprehensive interview, a targeted neuropsychological evaluation, a functional ability assessment, and a review of the legal standards [25] . Optimally, the patient and the physician should have a professional but close relationship, one that can only be attained through personal interactions. The ideal assessment of testamentary capacity should include a general psychiatric evaluation, a clinical interview with observation of the patient's functional abilities, a set of neuropsychological tests, an evaluation of the patient's functional abilities, and consideration of the current legal framework [26] . Patients with certain stages of dementia are impaired in their capacity to consent to medical treatment; furthermore, as dementia progresses, so does consent impairment [27] . Capacity is task specific [23] and the following 8 major capacity domains are relevant to older adults with neuropsychiatric illness: (1) independent living, (2) financial management, (3) treatment consent, (4) testamentary capacity, (5) research consent, (6) sexual consent, (7) voting, and (8) driving [27] . While decision-making abilities vary across individuals, competent individuals must possess the ability to choose independently, understanding the important information relevant to their choice [28] . The nature of the request for PAD or AED must be completely voluntary, be carefully considered, and made repeatedly by the patient [29] . Patients seeking PAD must understand the diverse prognostic outcomes and experiences of patients with dementia [28] .
The strategy for evaluation of the decision-making capacity can be simplified into the following 5 steps according to Moberg and Rick [25] : (1) clarification of the referral question and determination of the patient's mental competence; (2) planning, cultural assessment, and ethical considerations according to the topic; (3) assessment; (4) communication of the results; and (5) recommendation of any additional evaluations or interventions [25] . Standardized capacity assessment instruments supplement and should not supplant clinical judgment regarding capacity [27] . Evaluation of competency in elderly patients requires a dynamic approach which includes the use of multiple standardized measures in order to adequately assess the skills and attitudes necessary for daily function [25] . Although no standardized instrument assessing capacity is considered the gold standard, various instruments are available to measure the capacity to consent treatment (e.g., MacArthur Competence Assessment Tool and Capacity to Consent to Treatment Instrument), testamentary capacity (e.g., Testamentary Capacity Assessment Tool and Testamentary Capacity Instrument), financial decision making (e.g., Financial Capacity Instrument and Measure of Awareness of Financial Skills), and the capacity to live independently (e.g., Everyday Cognition Scale, Activities of Daily Living International Scale, Functional Activities Questionnaire, and Disability Assessment in Dementia) in patients with cognitive impairment [25, 30] . Although these instruments are valuable in assessment of the decision-making capacity, they are burdensome and time consuming [26] . However, these instruments provide evidence regarding the
decision-making capacity of the patient with dementia requesting a PAD or drafting an AED; concurrently, they serve as screening tools for candidates for a more extensive evaluation.
When evaluating a patient's request for PAD or AED, Dutch regional committees look at possible inhibiting factors such as depression or cognitive disorders, making a distinction between clinical depression and depressive symptoms [29] . If a differential diagnosis cannot be made by the attending physician, assessment by an independent psychiatrist may help to confirm that the request is voluntary and carefully considered; it is also necessary to determine whether the patient is suffering from depression and is capable of informed consent [29] . The regional committee advises that a multidisciplinary team should manage PAD requests from patients with dementia, and the team should preferably include a psychiatrist or a geriatrician [31] . Patients considered to lack mental competence have been associated with having their request for PAD denied [32] . Almost all cases involving PAD in dementia in The Netherlands have involved patients at the early stages of the disease [20] . The lower number of PAD cases involving advanced dementia might be a result of the difficulty to comply with the due care criteria as patients in advanced stages are no longer considered competent. Most requests for PAD are from patients with cancer (72%), followed by patients with another physical disease (19%), those with dementia (4%), those who are tired of living (3%), and those with a psychiatric disease (2%) [33] . A patient's written declaration of intention (i.e., AED) is the alternative to a mentally competent request given orally from an advanced dementia patient and, even though these are difficult cases, the regional committees state that PAD compliance cannot be excluded [31] . Given that the aim of this work is to provide the legal framework and clinical approach necessary to adequately assist patients with preclinical or clinical dementia concerning PAD and AED and help the physician's decision-making process when evaluating and/or executing a PAD or an AED request, we refer the reader to the work by Legemaate and Bolt [31] , where the reader will find a review of the recent legal developments regarding the extensive legal debate about AED compliance over the last 5 years. Interestingly, in cases involving an AED for patients with advanced dementia, the attending physicians tend to disregard the directive and base their decisions on the current situation, thus basing their decision on the moral concept of beneficence rather than the patient's autonomy [34] . For further reading regarding the controversial status of PAD for patients with dementia in Belgium, the authors refer the reader to the work by Cohen-Almagor [35] , where the reader will find contrasting arguments about this topic.
Supporters of legalization of PAD for dementia in the USA argue that authorities should protect individual autonomy and self-determination by allowing people the freedom to choose an earlier death over the suffering and indignities of life with dementia [28] . However, all medical decisions, especially choices regarding PAD, should be competent and informed [28] . The clinical approach regarding the concept of mental capacity to request PAD varies depending on the legal status of the different end-of-life alternatives. Physicians must be attentive to the ongoing changes in the law and cases in their particular jurisdictions regarding PAD. Extensive literature regarding the determination of consent to treatment and testamentary capacity is a prominent topic of discussion in the fields of forensic psychiatry and medical law. For further reading about strategies regarding the determination of mental competence in patients with dementia under English common law, the authors refer the reader to the work by Stewart et al. [36] and to the work by Weinberger et al. [37] for more information about mental health assessment in these jurisdictions. For a comprehensive review of testamentary capacity assessment with a special emphasis on patients with dementia, the authors recommend the work of Voskou et al. [26] . Overall, during the evaluation of mental competence to consent to medical treatment (i.e., treatment consent capacity), the physician must ascertain that the decision is voluntary, free, well informed, consistent over time, and, optimally, quantifiable through a psychometric evaluation. 
Clinical Assessment of Anosognosia and Hypernosognosia
Clinical data associate anosognosia with different dementias; in fact, clinical-pathological studies have suggested that dementia-related pathologies account for most cases of late-life anosognosia [38] . In a nondemented-at-baseline large longitudinal study, the temporal course of unawareness of memory impairment occurred 2.6 years before dementia onset [39] , with an incidence of mild and moderate dementia of 37.0 and 42.3%, respectively [12] . Anosognosia in AD most often refers to deficits in ADL and behavioral changes rather than awareness of illness or deficits in neuropsychological evaluations [10] . Anosognosia is more frequent as dementia progresses, present in 10% of very mild dementia cases and 57% of patients with severe dementia, making the severity of dementia the main determinant of anosognosia [10] . The association between cognition and awareness over time is not clear, as some patients remain stable or even improve despite cognitive decline [40] . The severity of dementia has also been associated with a discriminative factor between persistent and nonpersistent anosognosia [12] , which could explain the variability in remission rates. A remission rate of 20% during the 12-month follow-up period has been reported [12] , while an 11% remission rate was reported in another study with a variable follow-up period between 1 and 4 years [13] .
Until now, there is no official method to diagnose anosognosia in AD, yet neuropsychiatric assessment by an experienced clinician complemented with additional information provided by an informant is considered the gold standard [10] . In research, the following 3 different assessment methods for awareness of a memory deficit exist: (1) measurement instruments that incorporate a discrepancy score between the patient and an informant; (2) measurement instruments based on a self-accuracy discrepancy score, in which the patient prospectively attempts to predict his or her performance on a neuropsychological test; and (3) measurement based on the examiner's judgment. Although many awareness screening instruments are available to assess anosognosia in AD, the Anosognosia Questionnaire-Dementia (AQ-D) is most widely used [10] . Classification of anosognosia in a review of 64 studies in 2014 was assessed using 41 different methods, which reflects the lack of conceptual clarity and methodological consistency surrounding this condition [41] . A gradual increase in the assessment battery for anosognosia is observed by the number of measures available in the last 4 decades (i.e., 6 new methods from 1978 to 1989, adding 21 new methods from 2002 to 2013) [41] .
In the field of legal and forensic psychiatry, a nascent topic has emerged -in essence, research into the associations between awareness of memory deficits and clinical mental competence. While neuropsychological tests used for the assessment of executive functions are not suitable for investigating mental competence, recently an instrument was designed to measure deficits of insight and judgment in patients with dementia [42] . In a current effort to address the need for psychometric instruments that evaluate awareness and judgment, the Structured Interview for Insight and Judgment in Dementia was developed and validated in a memory clinic setting [43] . However, this instrument needs to be validated across different populations and settings (i.e., memory clinic and community-dwelling), including longitudinal follow-up.
Patients with SCD have a 360% increased risk of MCI progression compared to people without cognitive complaints, while patients with hypernosognosia have a 32% increased risk of progression to MCI compared to people without cognitive complaints [18] . In cognitively unimpaired normal adults hypernosognosia is associated with positive β-amyloid positron emission tomography (i.e. Pittsburg compound B), while in MCI patients anosognosia is associated with in vivo β-amyloid pathology [15] . The physician must remain cognizant of the psychological burden that a recent dementia diagnosis entails for a patient. To address this concern, the assessment of anxiety and depressive symptoms must be included in the evaluation of patients with cognitive complaints and suspected hypernosognosia in order to adequately make a differential diagnosis with SCD. This evaluation not only assists in the differential diagnosis of cognitive decline but it also impacts the evaluation of mental competence in the AD continuum [44] .
The physician evaluating a PAD request must take into consideration the level of awareness the patient has about his or her memory deficits (i.e., both anosognosia and hypernosognosia) as these might be influencing his/her likelihood to request euthanasia or not. Further research regarding the incidence of awareness of memory deficits in patients requesting PAD is needed to evaluate the role that these clinical entities, as well as other neuropsychological conditions (e.g., apathy and anxiety), play in the end-of-life decisionmaking process. These behavioral variables need to be further studied as we currently do not know if these behavioral conditions interfere with the decision-making process and, if so, what clinical steps must be taken upon the request of a PAD by a patient with an altered level of awareness of memory deficits.
Clinical Assessment of Suffering in End-of-Life Requests
The Dutch due care criteria for PAD state that the attending physician has come to the conviction that the suffering of the patient is unbearable and without a prospect of improvement and that there are no more reasonable alternatives to relieve the patient's suffering. Suffering is a very personal experience that encompasses physical, psychological, and social factors. While the due care criteria allow for a clinical and a personal discretionary framework, the clinician is granted the power to subjectively assess the patient's suffering. Each clinician is bestowed with the privilege and authority to assess the patient's well-being, which includes the competency to evaluate the patient's level of suffering.
Both physical and psychological suffering must be considered when the clinician is evaluating unbearable suffering. Nonverbal communication becomes of paramount importance for the evaluating physician, as the physician must be able to interpret the body language and limited verbal responses from the patient [31] . In advanced stages of dementia, the physician must indirectly infer the patient's suffering from behavioral cues related to a loss of brain function such as loss of control, anxiety, mood swings, and helplessness; additionally, the patient may also suffer from behavioral and psychological symptoms of dementia and neuropsychiatric symptoms, such as self-harm, stereotypic behavior, and hallucinations, among others. To this regard, the Royal Dutch Medical Association (RMDA) proposes that the physician evaluating a PAD request should consider the psychosocial or existential suffering as part of the medical domain when evaluating unbearable suffering [31] . In particular, vulnerability represented in loss of function, loneliness, and loss of autonomy should be considered during the PAD decision-making process. Overall, the attending physician must consider the entire patient's well-being, taking into consideration the physical, psychological, and social factors that influence his or her current health status.
Conclusion
The aim of this review was to provide a clinical approach for clinical decision making regarding PAD for patients with AD. Requests for PAD in patients with dementia are complex and require careful consideration. Of particular difficulty is the determination of whether the request is voluntary and well considered. Capacity to consent to medical treatment has a clinical, an ethical, and a legal domain. A physician evaluating a PAD request must know the legal framework of his or her jurisdiction and should consider the ethical implications, as well as the clinical circumstances, that surround an end-of-life request. The determination of decisional competence and awareness of his memory deficits is of considerable importance when assessing if the patient's request meets the due care criteria of a voluntary and well-considered end-of-life request.
In addition to considering the stage in the cognitive decline continuum, the physician attending a PAD request from an AD patient must assess the patient's awareness of memory deficits. Assessment for hypernosognosia or SCD early in the disease course assists in the establishment of the prognosis. Assessment for anosognosia throughout the AD continuum provides essential and relevant information regarding the voluntary and well-considered nature of the PAD request. Overall, the clinical approach to addressing a PAD request must carefully consider the legal framework of the patient's jurisdiction, perform a careful evaluation of the decision-making capacity to consent to medical treatment, and assess the awareness of memory deficits and suffering as a supplement to decisional competence evaluation when considered pertinent. The screening tools available for the decision-making capacities and awareness of memory deficits provide supporting evidence in the clinical evaluation of a patient with dementia requesting a PAD; however, these instruments do not replace clinical assessment and if uncertainty about the decision-making status arises the conclusion is that the patient requires a more extensive evaluation.
An AED request marks the final chapter of a patient's life. Considering that the decision to request an AED is primarily the patient's but the clinical assessment (i.e., assessment of mental competence, influencing factors, and contributing conditions) and execution of the PAD is the physician's responsibility, a good patient-physician relationship is of paramount importance in the PAD shared decision process [32, 45] . A strong patient-physician relationship is substantiated on the principle of communication. An advance directive is only possible if the patient understands his or her prognosis and his or her end-of-life wishes are communicated to his or her family and his or her attending physician.
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